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TRICKLE IRRIGATION 
By B. SWAN, Officer in Charge, Irrigation Section, and C. R. COFFMAN, Irrigation Adviser, Manjimup. 
THE introduction of trickle irrigation has caused tremendous interest among commercial 
irrigators. While not a new concept, its application was formerly restricted to glasshouse 
and nursery use. 
Trials and farm application, both overseas 
and in Australia, have brought an awareness 
of the benefits of this system of irrigation. The 
basis of trickle irrigation is to replace the water, 
and sometimes nutrients, used by plants during 
the preceding day and to supply these require-
ments without wastage or stress to the plant. 
Periodic flood or sprinkler irrigation may 
involve heavy applications of water which sub-
ject the crop to a period of near saturation and 
poor soil aeration followed by a steady decrease 
in moisture levels to below field capacity* and 
approaching wilting point*. These changes in 
moisture availability can cause stress and an 
irregular growth pattern. 
Where the soil in the root zone can be kept 
at, or just below, field capacity by daily water 
applications these stresses are removed. To 
achieve this with other irrigation methods is 
expensive in terms of labour and capital costs. 
The concept of providing small but regular 
flows allows for inexpensive, low pressure pip-
ing. A system can be designed to provide the 
peak daily requirements of a crop over the 
full 24 hours and pipe sizes kept accordingly 
small. The need for 24-hour applications will 
be rare; normal operation is 3 to 10 hours per 
day. 
The basic system 
Low density polythene pipes are laid along 
the plant or tree rows, with outlets or drippers 
inserted at appropriate intervals. These are 
designed to supply water at low rates (0.2 to 
2.0 gallons per hour and sometimes more) 
directly to the soil. Low pressures are practical, 
ranging from 5 to 30 pounds per square inch 
(p.s.i.). The feeder lines or laterals are fed by 
a main or system of main lines (usually poly-
thene or P.V.C.) and a filter(s). Pressure con-
trols and flow regulators are included in the 
system. 
* See definitions at the end. 
Laterals are laid parallel to the direction of 
normal working and usually left exposed, al-
though they can be buried with only the oudets 
exposed. Mains must be buried if vehicle 
access is affected. Machinery should never be 
driven over exposed laterals. 
Half-inch tubing is normal for laterals, al-
though i inch, f inch, I inch and i inch may 
suit particular situations. 
Orchardists have made the most use of 
trickle irrigation but application to vineyards, 
passion fruit and some vegetable crops is in-
creasing. The system can be suited to most 
situations, soils and slopes. In hilly areas where 
pressure variations become excessive, sub-mains 
with control valves are used to feed laterals. 
Gravity feed can be attractive where a water 
supply is situated high enough to provide pres-
sure to all sections, or where equipment on hand 
can be used to re-charge a high tank or storage 
already sited. However, construction of such 
storage may well be less economical than using 
a small pump to supply pressure. 
Centrifugal pumps are ideal for this purpose 
as they supply a constant pressure and are 
readily adjusted for discharge. 
Where systems are subject to variable pres-
sure, as when connected to a town supply or 
plugged into another irrigation system, flow 
control or pressure control valves are needed 
to overcome fluctuations. 
Watering rates 
Requirements will vary with the season and 
optimum daily amounts can only be judged by 
the operator from plant or tree observations, 
soil moisture levels and extent of the wetted 
area. As most of the wetting pattern is under-
ground its spread cannot be judged from the 
surface, but requires digging and probing. Soil 
tensiometers can be useful if care is taken to 
see they function properly. 
Trials have shown that the entire root zone 
need not be wetted to achieve full production. 
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Hours of application are varied to meet 
seasonal demands, and for this reason con-
tinuous application throughout the season is 
not likely to be successful. Once an even flow 
or the desired flow from each outlet is achieved 
the system should not be altered and watering 
control should be via running time. 
Light waterings should be started early in 
the season to ensure that soil moisture does 
not get far below field capacity. 
On heavy soils one outlet per tree may well 
be enough; with lighter soils two outlets per 
tree should prove beneficial. 
Materials 
Both P.V.C. and polythene are suitable for 
main lines. Low density polythene is recom-
mended for sub-mains and laterals as it is 
flexible and its elasticity allows good sealing 
of inserted laterals and outlets. 
Laterals should be of a special grade suitable 
for trickle irrigation—low density with extra 
carbon black to resist hardening and algae. 
With low pressure, supply laterals can be 
inserted direcdy into sub-mains through a 
cleanly drilled hole of a size to permit a tight 
press fit. A rubber grommet is needed for 
insertion into P.V.C. With higher pressures a 
T-connector is more practical. 
Types of systems 
/ . Ready-made outfits sold under various trade 
names 
A survey is required by the manufacturers 
and a complete system made up, usually as a 
package deal, including mains, sub-mains, fil-
ter(s) and laterals with outlets spaced to order. 
Pumps and motors are also available. Various 
rates of delivery may be specified to suit local 
soil and crop requirements and advice is given. 
2. Adjustable outlet systems: usually made up 
by the irrigator 
A wide variety of adjustable outlets are avail-
able, consisting of screws, plungers or slides 
attached direct to the lateral or, on small (i 
inch) polythene tubing, inserted into the lateral. 
The outlets are manipulated to compensate for 
pressure variations and achieve the desired flow 
rate. 
These systems have an advantage in situa-
tions of non-uniform water requirements. 
Generally, achieving regular flows over a large 
area is difficult as changes made along the line 
affect the flow rates of other outlets. 
3. Microtube systems 
These require a contour survey before design 
is possible but they can be made up by the 
farmer from materials readily available. The 
microtubes are pressed into punched holes and 
flow rates are regulated by their lengths, pro-
vided supply pressures are as designed. Altera-
tions within a system can be made by changing 
tube lengths at any point. Commonly used 
sizes of microtubing are 0.020, 0.030, 0.035 
and 0.080 inch internal diameter, and each has 
advantages for various flow rates. 
A Victorian Department of Agriculture book-
let, "Daily Flow Irrigation", provides an excel-
lent working description of this trickle system. 
Left: Polythene lateral inserted through rubber grommet into PVC main. End of lateral is cut on a single 
or double diagonal to prevent sealing if pushed against the opposite wall of the main line. Centre: Push fit 
of polythene lateral and main. Right: Free end of lateral sealed with a PVC slip-ring, which is easily released 
for cleaning. 
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Two examples of a wide range of 
adjustable outlets. Upper: brass 
rotation valve. Lower: polythene 
plunger 
Upper: factory-made outlet using 
microtubing. Lower: home-made 
microtube outlet 
Factory-made outlet showing spiral 
water channel used for flow control 
Relative merits 
Ready-made systems relieve the farmer of 
design and adjustment work. Adjustable sys-
tems allow greater latitude in main and lateral 
design but the effort involved in trial and error 
adjustment may outweigh this. This task is 
reduced with microtubes when predictable 
changes in length are used to compensate for 
pressure variations and friction losses*. While 
microtube systems must be designed for par-
ticular locations and crops and cannot be used 
in any other situation, adjustable outfits can be 
taken up and used elsewhere. 
Costs 
The cost of an average orchard system made 
up on the farm should be about $100 per acre 
including all items. Where pump and mains 
are already installed, the cost of laterals is $35 
to $50 per acre. These figures are based on a 
20 ft. x 20 ft. tree spacing. Closely spaced 
crops will require 2 to 5 times more lateral 
piping, although main line and pump costs 
may not be much affected. 
Microtubing is available for 0.5 cents per 
foot. Adjustable outlets vary widely in cost 
and design. 
* See definitions at the end. 
Advantages of trickle irrigation 
Labour 
Of all the advantages claimed, labour saving 
at moderate cost seems to have the most appeal. 
A low labour commitment depends on the 
quality of the system; ideally the only attention 
needed is daily stopping and starting and regular 
inspection of outlets. In practice this is not 
always the case and operators find themselves 
involved with more inspections and mainten-
ance than need be. Poor filtration and faulty 
design are the main causes of trouble and extra 
work. Where filtration is poor, blockages nearly 
always result. 
Estimation of daily hours for the coming 
week gets simpler as soil-plant-water relations 
become familiar to the operator. The system 
lends itself to automatic operation. 
Water 
Overall water savings can be expected but, 
equally important, small deliveries from bores 
and soaks can be used to irrigate areas for 
which the supply rate is otherwise inadequate. 
Inter-row spaces are not watered, saving both 
water and weed control. There should be no 
run-off or deep percolation losses. Conveyance 
and evaporation losses are cut out. 
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Salt 
Raised water tables and possible salting of 
soils is avoided provided plant water needs are 
not exceeded. This does not mean that drainage 
is unnecessary. Trickle irrigation can be a 
solution to the growing problem of brackish 
water supplies and fresh streams becoming 
salty. After normal irrigation the soil water 
content is lowered by root absorption and salt 
accumulates near the roots. With trickle, salt 
is pushed out by advancing water. 
Salt accumulation by evaporation is minim-
ised by minimal wetting of the soil surface. 
Water never touches the leaves, and this avoids 
possible salt damage to them. 
Using salty water requires care. Limits are 
not clearly established and salt accumulation 
on the surface and around the edge of the 
wetted zone will occur over summer. Rain 
wash of this salt into the root zone could cause 
damage and there is evidence to suggest that 
a system should be operated after the onset 
of rain to prevent this. Heavy leaching by 
other irrigation methods has been used to 
remove salt. 
Additional features 
The need for land levelling is eliminated. 
Trees can be watered without affecting 
vehicle access for spraying and harvesting. 
Weed growth between rows is reduced. 
Israeli and other work has indicated a likely 
increase in yield and faster maturity of young 
plants due to absence of moisture stress. 
Fertiliser can be easily applied at any time, 
although some chemicals can cause trouble (see 
below). A simple unsealed fertiliser dispenser 
can be connected to the suction pipe of the 
pump, or a sealable tank to the pressure line 
at two points to allow inflow to the tank and 
solution return to the system. 
Problems 
Agronomic 
Waterlogging and poor aeration can occur 
where water is oversupplied, particularly where 
permeable soil is shallow over a clay subsoil. 
Increases of root disease due to continually 
wet conditions have been reported from other 
areas. 
While uneven root development may be a 
problem in areas of little or no rainfall, it is 
expected that root spread for natural soil mois-
ture will provide adequate anchorage for trees 
under South-West rainfall conditions. 
Hydraulic 
The main causes of blockage are grit, algae 
and slimes or iron oxide. When pumping from 
a dam the intake should be kept well off the 
bottom to avoid sludge. 
Algae are the most likely source of trouble, 
for, even when not visible, they can be present 
in sufficient quantity to cause frequent filter 
blockage, and the nature of the material is 
such that blockage occurs over the entire 
screen, causing complete stoppage. Recom-
mended control is to add one part per million 
of copper sulphate (bluestone) to the water 
Left: Tyre valve for checking pressures in PVC main. Centre: Short, blunt punch for inserting microtube 
without damaging the opposite wall of the lateral. Ri?ht: Holes punched right through the lateral to take 
adjustable outlet. 
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(1 lb. in 100,000 gallons). Good mixing is 
essential and the best way is to spray the 
solution over the entire water surface. This 
rate has no adverse effect on stock, fish or 
crops. 
Filtration 
Good filtration is essential. A 70 or 80 mesh 
element is suitable for most situations. A fairly 
large element is desirable to minimise attention 
to these very fine scree.is. Several good types 
are available on the market. Alternatively, a 
description of a very satisfactory filter is given 
in this Journal. 
Material in solution poses a different prob-
lem. Iron compounds in solution cause an 
accumulation of sludge in feeder lines. While 
iron can be oxidised and removed from solu-
tion before irrigation, it is rarely done. Periodic 
flushing by opening the ends of laterals should 
prevent a troublesome build-up. Bore water 
often has much iron in solution but algae are 
no problem; dam storage of water allows 
some iron oxidation and subsequent settling. 
Bicarbonate in solution can cause trouble in 
exposed laterals as polythene is permeable to 
carbon dioxide and precipitation of calcium 
carbonate results. Burying laterals reduces 
temperature fluctuations and helps to keep 
bicarbonates in solution. 
Where fertiliser is fed through a system it 
should be done at the start of watering to ensure 
thorough flushing as its presence in the line 
favours development of bacterial slimes. 
Soluble phosphate put into water containing 
a lot of calcium or magnesium will cause pre-
cipitation of insoluble phosphates. 
Planning 
There is no reason why a system should not 
be installed in stages for reasons of cost, con-
venience or just to get used to the idea. A 
small set-up to start with will settle doubts 
and provide know-how at little cost or risk. 
Planning is important to allow for equipment 
that can handle future extensions. 
Practical points 
• Low flow rates for orchards (1 gallon per 
hour) are attractive where large areas are 
served by a single system and lower power 
and pipe dimensions mean lower costs, but be 
sure that future peak demands can be met. 
• A flow rate of 2 gallons per hour per tree 
should be adequate for most orchards. On a 
20 ft. x 20 ft. spacing, this supplies the equiva-
lent of one point per hour of rain concentrated 
in the area watered. 
• When starting to trickle irrigate dry soil, 
run the system continuously until moisture 
levels are satisfactory; this may mean 100 hours 
or more for an orchard. 
• Avoid overwatering. If in doubt, apply 
less. 
• Main lines should be buried. Coverage of 
laterals is optional. 
• Low pressure with adjustable outlets 
means wider openings and less blockage while 
allowing for cheap connections. 
• Trickle irrigation is useful where orchards 
have suffered due to priority of other farm 
activities. This way they at least get water. 
• On level ground aim for low friction loss 
and even pressure in mains. 
• Some control of slopes is possible by grad-
ing size of mains to match fall with friction loss, 
but accurate control is difficult. 
• A main control valve and pressure gauge 
is required to maintain the pressure for which 
the system was initially adjusted. Closer control 
is gained by placing valves or cocks at points 
of pressure increase. 
• Household trickle kits are available for 
shrubs, trees and vegetable plots. 
Definitions 
Field capacity is the amount of water re-
tained in a soil when drained for a day after 
heavy watering. 
Wilting point is the soil moisture content at 
which soil cannot supply water at a sufficient 
rate and the plant wilts. 
Friction loss is the resistance to flow caused 
by movement of water through a pipe. The 
degree of friction depends on the rate of flow 
in relation to pipe size. 
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